
UN C LA S S I F I E D

407 323

DEIý.-NSL DOCUMENTATION CENTER
FOR

SC ENTIFýC AND TECHNICAL INFORMATION

O'AMEB I : STATION, ALEXANDRIA, VIRGINIA

AUJNOLASSIHIED

(4



NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



c#3
iM

0MEMORANDUM

"RM-3660-ASDC
JUNE 1963

CV

c-%J4 NAVY COST MODEL
•1 C) •A. J. Meltsner and H. R. Swaine

PREPARED FOR: fn J- 7 1fl

THE OFFICE OF THE ASSISTANT SECRETAR 0 j

OF DEFENSE/COMPTROLLER D _____

SANTA MONICA - CALIFORNIA

NO" OT
FOR OFFICIAL USE ONLY



MEMORANDUM

RM-3660-ASDC
JUNE 1963

NAVY COST MODEL
A. J. Meltoner and H. R.L Swaine

This research is sponsored by the Department of Defense under Contract SD-83, moni-
tored by the Assistant Secretary of Defense (Comptroller). Views or conclusions con.
tained in this Memorandum should not be interpreted as representing the official opinion
or policy of the Department of Defense.

-7 Un______
1700 MAIN ST. • SANTA MONICA - CALIFORNIA

FOR OFFICIAL USE ONLY



.544

.5V4 ti)

0 4

+) 0

'.4 0f

rljj
0

431

43

4) 4) 4
4A H

k.



co W -H

+) H H o

-P to CH
oi 0 ~ Co) to

P. 4) V) too L

Al co 2 "- o
o a) 0 co 0 to

H- 0o-
bO Wr Co )

0R

+-P C o -

4H -H 0) co4-
94 ) 4-) 4-) t

to to 4 *
4) 9 4 -)o to r t

104 1
co Wo

rd + o A
to rano)o 3

to a) 0) r-14 ) t
d) 04~ ~ i o C

P, 0 3t

0C 4- 0 Co Co 0
4- t t - to t

q8Ito'~t
to .f) P, H 8

d) +3 to-P 0)
-H to CoVC

N 0 10 bD'C

H
to d) ( to -P ~ C

4'H to C) a)

~~.4 00o94C

to (D4i 0 'C - -
z- (D 4-4- 0:. j

R4 10- I4 "

o rdCo Co C

EO Vo CoI 'H C
W 3 0 'HW -

Co C)0 to Cot
0 '

4-4 4 ' H o



*-H > *~ O

.f44
*i-I I I

ONH H

>1 ~

pi *



a 0 4 63 ' 0
4) PO 4 ;4 -H ~ 0

-r H 1.4 1 '0 0 0

00 H- 0+

'53 ~ 4 ,04 D -

-P d)

i~ U w ~ 0 0 4-' -40+
4) ;'

A 4- 0) +)' H ' d to >)
0 0P~

0- A 0
v.4 40ý @3 5k4

0i~
*1 4) -P 0 0I1- 4-) C) P

as 0 to ;

0 N2 * 0 0' 0 *r
@3 U) M) If, ca v ..4 0

10~~4-U V4.4-'14)
P4 A 0

5.) VC) t 0 U) A 0-

u - CH3~ 0

+1 -P 4-
d) 0 04 -

C) 4- H o -

0 4J 0 . 0U0
w w)

00 10

00 0 w ."a

p4 ý) IdC 0 6

@3 rd5

.1- P4~4 'P (4



IsO

A .0 )43H )~ I 0P 0) to I3 *
4)~0V3S 4-4 Id Col

'o 00 '0 t0 +' 0 a'd

@3 ~~ ~ - 04 VI* ~ 0~ 3

43 43 Co4 rd W-44-) 0) r

Cod

ri a) (D )

U -P 43
@to 0Id

.4~~ý. R4CS P4@
43 .9 , "4 0 4

E HO ~430 ~ 0~o @

43 -H to Cpal 40 4) 4-1 4-1 4- 0oC~
C) 43 @ 0 '0 0 r-2 g

FA. W-4 0H b. (1) 0) C) a) * oH
C) V4 4, C.

0- 4- 3 03 (D0 4
Co 3 43. P, tO

o 43C o ' t3o S C

qH (U ' 0 4-3 0-

0~~ 0- 0 -

44 wg '6d V)

0 to Co @ Cd-4 0 4
-H 0 0

w P, H@



'000'U

.4- 04.

"j t) 1 E
4,1 -H

0 4.) 4-

0

0 ) U t'o0 i

0d 4) 0 0'

~0 0 (D 4

00p

o to

H 40 0 b 0' U4

0 to N O 4) -r4 .

0 V

to PCr-4 4J
rJ 4- 0 (



H " \0 (fl H

H4 H C J

"o

p r-I\ L('\ 0 (D OJ co

-1 H-H H

*0 H

H4 H
H H.+3+

H C4 d). H H Hd

0 to -H

4J q 0)'o



H 0 N Oju
tH (Y Cuj Cuj H

Cu j

Cu j

H Cu C

CO 0 0 l Lt\ 0 0Y H (Y 00 -
H H- co It Cu C H HH

H O H H

I Cuj

Cu~~~ 0VNi\ 0 ( ~ H (~C

H~~a H co C

H E
_ _ _ _ __(D_

0 ~ ~ ~ ~~~( H u HUN S u "l 3C
bDC C

,(Cu



000 808 c8 0
S 000 0. 8HI c

00

cOH

a000 000 Lr\ cO t- LAN
H 000 0 0 H- H-

0 110HLA L 4.

000 000 \A*'.OO\ LA\
04E100 Q C. H0

E-1~

~ 0 00
0 3 E-4+4-) 0D

-4 P.W' E-1~ U

r. 00 -

0-H-



4) H0 10

.0- V- -

4-' 9- 0 a)o

0 d) 0 r -
4- 0 ;r. 'H. 0

U) t

4.)4
0 41) 0) pt, Por4 -

U~ 4U + 0-da)ýr
4)-P 4-3 ~~U) +

0 * 10 C) ON*4 'U0 .
P, A,

-H 0 0-4 -' 0, 4- H 0
00 -P 0 9 A, -H

M 94 U) 0 '4 U5.A) P, to *~

a) 4) UP (DPU)a

0 w .1 m~ A U-4 OH0 0 - 4-3 ) l

4z 0d . +' 40 C) 0

o~~ 
r1) 10 

H+ .-tC

d) c

' ~ 0+ 9-o H -H
0i C) Z- ft H Hpt H- a) .H 0 H 0 0o

C) -4 Id

0) 0 0 ? v-4

'U t M s r I HY

4-)'

lb 40 H 0 D -4) U H 0 0 $4 - P ) .04) to 0) (L o8 4 -'10 H H W )

00 ~ 0 4 0 C)

--- C) 0



ILrl

ONO
HW

~-, LI-

cI~ MO~-4 ON



rv';

OON

EHH

-IN

S0

0 - _ _ _

!II ~_____

oR
E0H



C•j

t-- I

E-40

HH

H IP.

°H
0N

H 0 .... PrV34

0______ I



C.'

H

rJ)\

0 0~

00

to C12

co~C

04

Poll to I



II

[II�1____________
C-

kD

H0� _______

H

>-i H

0o U) U�
C:4 H '�D

fr� ON
H

0Iii ON
C:4 H
0 � C:40

H5 CA,
0

� H _______________________

:1:o
H

Ix'o

0

:i�iIit
-___

I



00

rzLo HH H

po, 0

M H

U)U)U)U) raU CH O!! .

to C. CO2

go0



---

E1 0'

M H Hp-t

Ho tm :HE HC

rco m

CICIcf 0H. 
2 ccrA OM, C ,~I . 1-,

Z~~- 00 000 00

co) 0I, C' C 00 0 000 00 0 01C Awp

Hm 88888I' ,

C-) IQ II-0 pI



E-4

FA 0

co2

x 0. H c12 0J4

0 raIP 00 c c c~

:3:co: EC00 0,

I ro- I I 0

o o o t V t , U)



r-

0 Ro F

H as

0 m .

084 02 02 Do

0 02

- Ri



Cuj

E-1

NO 0

Q)co : 4~) r. L

0 0
0 M 4) 0;

*ý+ 0 g .c.jH :
C)4 C) ,q. I

.s0.

ft, *l ý - -

co CC 04EE- k toH4 0 $

0 E-1

E-f

V*



C-,j

H

co01

02

NON

H ON

0

0 1, 0)

-H (

H HO -H d) to 4)*)G

zH+-+ V +1 'G)H+U

a ) ap J4 0 - o rI )0

0ý WH4) 0) CUU (D4)t

'H H H4,-) 4- 4) 4- 4) r-II

0 $

0, 0 r r -4 .) V 41 ro r-0 U 0 o4- :4 a o 0



CV)

C-,\

H- 0 P

~ 4)

4)00 0

H .0~ 0 ;q ~
lOQ -1~ 0 0) * H 0 - 4 D (0 r.+) H

0HO+d) 0H0Hz00C~+ 41-)
9 Lo 0 03 0) to to

Er, 0;q 0 v 0 El+
'H COP4 (DPL44)+) 44OC. W) EQC .

0 rd 0 )P P 40 r 40 0 HO
'E1 + - Výr- -44 ) -40 ,

0 0 - o -
.H U HA

1HoP1  t:,xm :xxP

E- 0C.)

Eli



V0 0

M-1

0 +; , (NDLtO0 f

P, 0

4-1 4

w 43

10

W to Id~ U ,

Q 4 0 0

4.' 4;'



g7}o 00 01H OHr- 00 00 t j

C\) Cuj 00 o~)

~~~00~' OH0D0u 00~

D goH 0r- 00 OH OH 00 Og\ 0

C;C Cu CU

-100 OH OH 00r- 00 09

\0 0~u _:t C
ONu CQ U

CuC)

Hr C Cuj Lc _:

0 ý4 H (Y) 08Hd H

0Lr\. i N r\Cjr
0 CC)

C,0



- E-1 v 0

-4 4 -1.

~ccn

'I'
toto0

E-4

H- t

rT4I



~cu

'.fn

con

U. E-4
ID H-

0~



aJp

H
U 3

0to~~

!Q ZQrtB2



C',
co I

OD C'. ..

(H 4

(iD~

C'CO

~~to

to C#24" r\ L,

0 to~l tcs~ ~

ca E-4



CC) d)
u) 4 a 4) 0l 4)

CQ 0 CR +i 00r
0 4D 0 toM4~4

o O H 0 t1

CH 4-)P -H A -) r. 4) - ~~ C to U 0 - to Co 4 0 4
4- C i4 r-4 CH 0.- -P 01d 4

4- ~ 4 to 04);+) to ~
EO C) EOSs4 0 4 )~~~- Cd a) 04 . o0 t 4 L'a rc 43 4' to Vo)~~ P4 C ~ ~ 4

0 .0 ul .,-

HZ N) $ to4) 0 t,4 ' -
0) P4 4-) to 0- 4) toV- Ea H 4'\ 4c0 o

P, 4) H O 4) )
H~E ; q 'd 4 )0X d L \

4 r4 to 0~ W 4) Cc 4Q 4 o WH 4 ) +' 4d 4) co rC) C) -H '
S-) 4 ..- '4)C0C)~~~L 4) t )(* 0* 04) ') 4

mr r- V4)
0 to -r- 0 dt ) +) ca ) H4

to 0 -co .- 4) g . - Z ca a) 4'+- t4) 4 R o4ý) CR 4)I rd Cd 41 0 4
a) 4 C ) a) P V) 4' to

CR 0 '4P 03

-r,~t P45.4 R P
0 rd A 4) 4'A

toH Q) 44
0R 4) 0D ) 4' H4-4

4-) C) H) Ir 0 4) ) .0 -

0o 4-> Id .0 4' E
0 0 ~-H d (p~4 (aP4)

.0: 4 0 H C) 'S-P~
to. ) ~ ~t

ot H 43 r- 4 ) +
a) 4' - 0 9 to P40 ) 'HH (1 4) UH t 0CR P '

t) co +o * S O 4 . 4 - $. 4 4 4
C) 4- .s4 H ' 4 4- ' 4 514 4 I

0 rxa 4)P ' o 4- 4 L C

Vf to

0' 0 4-) 4)

C) C) V' to f) U4 41S-

43 4' r '4) ) 0 4' rd

(n 0 -H. -HN.-



w

U- IC,)

0w

cor~I 4 (D ZW w Zr
0 ow0  0 a.-Pw,

c, 0 z 0-w.c



I

1

o I I I I.I I r 11 I I I IJ I I r I I I I I I 111 I S• [• Z llllllllllllllllllllllll-;]7

S: JIJi IIJ I!! . llllll!lll

SMIIIlIIIIIIIIIIIIIIIIIIIIII•
S• ' I I I l I I I I I II I I I I I I'11 II I I

S[• i z I I 1 ! I I I I I I I I 1 11 I I I I I I I I I I I I
S. I i i I I I ! I I-I

•l I l l l l l l I I I I I I I I I I I I l l l I I I I I J
,• • • • f r I I f I I I [ [ J I I [ r I.I I I I I I I I I

S÷lJllIJIJllJiilJJilrl
j z r I r I I I l i i l i J I l l l I l l l ,< J..J_ .L..I._i• J ) ) ) J I ) I I-I

S'•) •:ililllllllilll. ill "

S-NNNNNNNNI

SMI'IIIIIII'I'IIIIIIIIIIIIIIlll
mllllllllllllllllllll-IIIIIII

i÷ i i i i i i i I i 1 i i i i 1 i i i i i 1 1 i i i i I :
Sz IIII11111111111111111111111

:I l l L l t i I l t l t i t i t i i l i I I I I -I I I I I IS:IIIIIIIIIIIII. IIIIIIIllIIIII•.• l+ l l l l l l l l l l l l l l l l l l l l l l .l l l l l,
. Illllillilllllllllllllllll, •l

Sz" I I I I I I I I I I I I I I I I I I I 'l l I I I I I I
=1 1 1 I l l l I I I I l l l -I I I I l -JiJ IIIJi,[lIIIilllIIJll i•il

SI I I l l l l l l l r l l e l l l l l l • I I I 1

SK• " " i z ]l l l l i l l l l i

. ( ' I l l I I l I I l l I I I I I l I I I I I I l I I ll

S•. • • m • •1•1•1•1 I I I I I I I. I 1 I I I I I I I-I I I I I

.o o o -l•Iml•l l-I I I I I I I r I I I I l I l I I I l, I, I. l a•t•J•n•n-•-•-i-l-r

o o o " -I•I01•I I l I I I I l I I I I I I' I I.I I I l I I I I lololololOlololOlo
S: ' , i ' i " • "

S-o o O -[•l•l•l l l l l l [ l l:l l l ll l l l l l l l l ll o o o o oo o o o

! [

1

" i
• m
m •



K-- 4- _7t1

44 A1 i i i ....- I ___

#t I iK_

01 I II Ii[I1T T111
p I II I I_ _

1w: 1. * 12 m -- 10 101 10

I4l---- Ll-t,
C U:

I-l
2 -,____ ____ ___ ____ ____ ___



- ~ ~ ~ - P4D D .~m 
'

\.O -(LCDJ tv ;q.6'A
H 01to 1 too s-

0 .)0 v P4 -P4 0 0 0 0 0k

U 0 %IýP41t

4) A10 fps,4~
H 4 ) 0 ) 4) 4)a 4 )C1 4) -4H

00 .to 0 H0-

P-4 4-,- (ft W. ()t 43 '-+P P. .

4- + +)a '0 co -- C' o 4) 1k0 0 4) W 43430 -A L V )))0 (U r-40 ~0 00 
0- 

- ',U 3'V U 0 COP 0 l-4 4 0 c -HW -H.j- 44 I-: o:

Fý $ 4 &-- 0X XfXJ0 0 0 mw

rzP 

H-

11 0 1 40 a) Pw~~~ +)0 A- H0(

00

co4 
P4CU 

.

a) (U +) +) t4--i-r
2-u 0 4) to Ci' HIHj

H H- 0 D),~ t-1 - t- t
4)0 ) 4.) (U 0) 4 ) co,0 H I 1 1 e--,r.1 *a 0) >q r- 0A 4)O HH 1H ,0 4) )4) H-H HH -4 r.1 H .4-H U 8 4, HOID 8 $4 'P4 4 -4t CD) i W -~ 0D P-s PP4 a

0 , 0 *,4 0 A , 'co' 01001 1 C-) ca$ 4 4~'3Ha) r4 -H: ) r- H4-)4-) ca U u C 'd -,0d 0d-* *H~' ) 0a) 0 r1 0 1a ý01 0, 00
0. P44 IC H. 't0- *H. Hi D a 3 44

4-) 4 ýw a 12 g x aca 0 ~g

H C. g

04 Qut t rt R ' 92



0~ 0

a) 0 4-) a) ~ Fx O4-)

1 ~- 
4-) 4-

Pi~ *1 ) 0H P, 1 4* o u Z +

0)00a 0 0) d) 'P Id0 4-) p +) )0t, "4C >,00 0 4- a,
J-1 0 4-' 4-' CO-465 "OO CIO, r. 0 0

"0Z "04 Us' W +
01 0 u ) 0 -

0 ) I:(Y)0I0I 1 0 -4 0 00I 
cu CO HH 0U EH0E-i1 E-4 0P)4-) CO P +)0~ OOC 0 0 0 W P4 9 ~

,- v VIr4 0 00~~ ~ ~ ~ 0 oUc 4) -H- C

0 O H toH C

0) 
H H a - )C

0 0)

0 l H 4- 4)i
to0 -HO Ho +))00

-4 0' 0 +) 4-) H. *Hi pC) H. 09)+ $4 COW '0 t-bD co a)- a) 0 v 0) u a 1o0 ' \ CJ r L ~
S ~ 4)r 0 0d 0d p P!.Z0H bD o 44-) 000 F-4 r.-r co w C No t ;UC r - -A PC c 4 4 ) I q - z 0N r I\ L \ 00

0 c4Cr 00')0 :ý) ý+ r O+ 0000 $, CO CCO IOO 1C0 OC
0 0)\ 0) 0c 3 l

V110 to 000 Q r.HC HHC)09 WC e
000 '0 ý ý-4 0000 0al0 0 a 00

Cca Cco CO COC 4-) Oml 0, 9 zl a Z 91 6 III 0101N
vO cr v~' C) a,~P a,~P 4 1 1



rd 0
-H 0 ) 0) c

9C +)

H a) 0 0) A$ ,

43 ) Pi -H .14 0H ) .- $ýH
0)' - 4-1 - H $4 0 3C

C) V 01 43 P, H 
4 

C C
C)l ()- 43 U. A 0H Pd' ~ 0

+0 -r 0d to.. -1 E. 0 C 0
43 4H p3 + ) 4C ) 4J

0 0 4- 0 0 431 Pi W -.
0j rI .,-4 03 0w a) 0),r 4 -.0 C 3 3 V . .40

43 4 .4 X i o r- 0 00o P4 co Ck a) *r +4
C) 0r C) 0 0If

toq 4-1 SV Vr (D &IC ' 0 C
CdLCo 0 0.

.0 4) Ii w. C) C v.44
' ~ 432 4-) 4 0 0 g. 0 .9- d) 0 04  

04 C) ;1 43 0 HD C) V)0 30~t 00 0 ~ 0, 3 ~ C .~ .11r3 'V ý .4 .

d)4 0 0) 4-
00 r- 4.0 0 ~ C)

~ ' iA 0 0 C) r q .
C C) 43 A) P,- 00004

0 0 0 HO .8 0 .0 ~
C.) C) 0. 0> 0 0 j ) 3 o ~ 3 r

.0 P. %Z 0)
U -H CH

J9 P, 0 to

0 04) HW 430

M) 4-> 43 )
to 43 0 pt0 g)

t3 P. 0. H0 0)
C) 0d 0r 0P N0 V 0V

M) V ~ (D

0H U1 C)toP
+) ~ ~ ~ 0Cv

OW. 24 10 1
03 -H 0 0 v W 4J



U-V
0 w 0

z ()9 )Z I

Lii 3c 0<

cr Ir w U)
U)L in'. a- 4 .

wi < 0
0 . 4. 40.a., C -)

LA-- z. c ra.. Oa, M -w
Z w a.



F'0T

I l

1; LiJ I-L
eMIL IIEE::Z L -

eM J- 1. 1. 1 L L1 ý J JIjJ -.- .J -. -

C7 T TIF T rF
3- T7= M

z- l iE = Jj= F - I-II I L
I2 ~r ý

I .I 3"AI£ " JI -II. 1 i.
I - L .1 1JL 4

Cz-J-- 1 1 1 l L - L
maT F -

r71
IU J 1JL L I-IL L.ILIL .11

0~l . 111LL-I-l( ý ýF7 1 ý

*- L L = = .I- IJIIIJ_~
2Z TT- T7

L.IL 1.1i iJ 11 UIIL lIII- .1L IIL . .
511CT - L F: F ll [ = = 1E "-~1 1J i " - -. J L. LASj J- -

IVMO c c c c -LI. -I1 Jc Ic -L- J E I J
CT7-- FTT -TNNi IF

r71
g.L -I- . i l I I I L 31 1 1

_ _T ic -L. Ic cmi mm I mmccc CT-c Imc T1c IT
I IN . 1L1" -L .. " JJ I" ".

ma7ITF-7 [TTT F T- T -
E71A.7 !,l- ,

I- LYf I L1- L-II1iFz

La1 -ý .I = - - L 1
ma *.-1 1 - - -I -0

L IIjiji TT1

I I i 11 1 l L I L-LI-L L -LlI-J L-L. LJ .. [.. I I



40 4

a,--

wz

Ix

01 1- 1 1114 ~

L 0? 04 W ElMii 1. 011.1 ii



$4 4
rd 0) P,- (D 2

g. 4-

rd

0 u3

-P 43

43 43 0)

-O P4~H 0

.-44a4-0

o to

pPEI

dc P,3

040
4 ~ ~ .4a)u0ý t

HC 4) * cu

0 C)

Idd F-i

11C) 0) c

43'0 -H 4

EO M
rA - 4-) H

H~

go 4 0 q

43 (1) (2~0 0 43



cv,

El

1 11 1T - 1 - 1- L 1-.L L IL - 11 1LL
T 1111

FT -

4 2-

I 1 .L

4-1

00

21



0 Id

o o 4
(L) 0b 4

4) 0 a)

P-4 4? 0)

U))

4-)

0 43

H) 0



cr.

MJ w U) Qi-

z- w IL. XL W

(/) LU QU zC

o Iz CL, 2o a O

W~J W 4LCl
U) w 1-0.

wU 0 cr zc

0. U. 4r a.

0 -

c L w 19 z wW z U)C 1

-jm7 r Ow 0 QJ -
2i =DL~f 0.X c W z lFwLLJ -r- CCD 0 CL 4 . a. U-

4-r
___ 

_ _ 
U)00 LL U



E I-

r-I-

.A -L-

Uj t

tot, , ,

La 2

U) I I I t i l l'

zz I IIlIl ii l

if l l l ll 1 ....i 1 ý1
V A I II 

I

t l - I I I I I I I I |
17 +

• [ 1 1 1 1 1

J o i5 |.

ad

V11, I VO' M A I I"

ai•l l l l l l ;

- I 1
B .+ I l l l '~

/ 1 1 I I I i-a-

I 1 1 IIfl I I 1 I . 1 I1• I I I I I I I I I I I - I r
I i 9-$- )I I IL i

.10102 .00.~ - { 1 ' I I I I I I 1 l l l I ! I I I I I II'

i i [-i l F -I l 1 1 1 :• ] l I I I I I I II.l.00wl ll-1 l l l l i l ii2i i t l l l I ~ t"1 1 1 1 1 1 1 ] - O! 1 1 , I I 1 1

I-i
VIVQ'•U~iAV•VQ WIA-

Os|



0 zI z-Hj12 H-

zz

I EH +
Ii. - J . FF

44
.' T

I a-

I-F--

I- DA -FJ

I- .I- tLL 1 .1-

!1 11 -1L22 .1-T =

:r 7 : :LO 91 O-LOa 0110 103444 2 loR:Fm : a aafoolia'0101101co'cll 1 M. 000 .. .

a~~C L2h -*1-.~

-7 f2

0 64

z 4

Z= 
2

4 0

P-



toHO
C.))

v4 44 D
4- ) 0 0 (2 .40 0

Ml 0 V A 4,q 'CU H d) 4-) --4

d) bi

0O 4, W
4CU 4, 04 U) )43 ,0U,

0 o " -1 04- 00)
) 0 H 0 10 ca

r,4 -i-' o, VH 0I
Vd 4-) 4' Ea V .-

u) 'CU C) U 'CU " "o

4' ~ ~ 4- co r. . .' C

(1) k ~ r04 H

a) (D 4i r. 4 O a)
Hr CD a C ) ,ri 0 0 ED4

OF V *- D rz 4 (L) g d'
M4-) A) 0) Hý fr * ,) H

o~t to 0 C0f r C ~ 4

8 W
4-) id.0

V 4,r- to P 4 -3 , ~
r4 '- CD U) P U 0 w(a

0H
4) b 44 0



C/,
U) ~ U) C /

I-I

0J zL --
I-w to 0. _- ý C)M

LL 0L 00 tL

00
2z

ww Uw V) F
za ir _ mw 1-c I

Z UC) -~ ýU) z )

Un 0,4 () 40 - .~z

w :E 0

z wi M-
z &IA 4U) 4:ýU l

___ __ 
Co)



I -l

0.

.2 1!

-t.

az

Iz

lyNO -7o2!- L

tt 2
4.0

0Wci, ~ I-IIw.
±Yft!,O! g' g 4Zngcg

-0.00 0 00000
____________________ -000 000000 06

-. aaz
'0U1.



Co I

2

w

Mh06

Id 

z

ZZ
Uz

tArFrT~f~ 00 00o

IT~o~iT12'o IL ~ ~ 1

00Llt f



I pI I I I I 1 1 0 It I oInl0 In a I wq 0 in l I iwloP c 10 1aI~ 1 10 010

a~o 01011 01ic0 ololOf.ol 10 1
200 00 a00 00 0 0000 0000000m

_q ol1 00 0l%'0L 0 000A0 0p 00 00l I

101 III JOOOOOOOOOoOOO~ I I I I I I I I I I I I I

-1 1 1eo o o o O o O o F I I I I I I I I I I I I I I

2 w 111!1 1 1 41 I-l0
M2 '21! !0t

!R 21 s I*

- 0110 1 10 0 1 ,

00 00 0 N O.j '0co] o l 01Q01 00001CI 011o 00o f0o 0 -- n-

14 ~ ; ~ I F l F I* I FFIIFIIFI IFI-



a-d

$44
tO -1 0

to 0 3

rdI 0) , H

co AP 4 0

U)) 0 0 H

4$4

rl 4-4,
too

to to

cCo

EEa

0

Ha b



IL

o 0
wm _l Co0

I.- 0
0 0 Z .. z
Co 0 0 z a

I- wr C.)41w Co

0 i

I-I

Com
w Co

00



uJ

V.)

z ~IL.

OD 0 0

CDm

o) U)
L 0 3. ix



-D4

MODEL CONCEPTS: BRANCHING

The model has been designed to be open-ended; that is, it can

accept various levels of information (D5). The levels which are

introduced into the model calculations are a function of data and

the problem on hand. For example, we would want to have personnel

for the Polaris MWU's identified by skills because their training

costs are significantly higher than for the average Navy military

man. For other force units, such as destroyer escorts, identifica-

tion at the enlisted/officer level might suffice. Branching can

also take place in other areas of the model such as in the treat-

ment of equipment. An item of equipment could be a GSE set (D5).;

On the other hand, if it were necessary, the set could be broken

out into its important components and- each of the components treated

as an individual item of equipment. The detailing of component GSE

equipment for one missile would not require the same treatment for

all other missiles since the model can accept various levels of

detail for different equipment items and force units. This flexi-

bility is desirable since the analyst can choose the level of detail

to be used in each instance in accordance with the availability and

significance of the input information.

"• '•I/
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MODEL CONCEPTS: MISSION AREA TREE

Mission/areas are an integral part of the Navy cost model

structure. Mission/areas permit the differentiation between Navy

forces and Marine forces; between CONUS shore establishments, forces

afloat, and forces overseas; and between Programs I through VII.

These are illustrated on the next chart (D7) which shows the mission/

area tree. The model searches along the mission/area tree for input

data, starting at the most disaggregative level. The amount of

input data required can be decreased through the use of treeing. If

the cost or allowance generating characteristics of a particular

resource item or force unit were identical in different mission/

areas a separate input sheet for each mission/area would not be

required. Other mission areas, such as geographical breaks or task

force organizations, can be added as required.
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SUGGESTICOS FOR NAVY COST MODEL RESEARCH

We have developed statements of tasks to be accamplished in order

to carry out the Navy cost model development. The five charts (E2-6)

outline the areas of research. Part 1 of the outline (E2) is devoted

to the scope of the model. Part 2 (E3) of the outline deals with the

specification of the base case. Part 3 (E4, E5) is concerned with the

actual development of cost estimating relationships and data gathering.

Part 4 (E6) indicates the work to be done in computer program develop-

ment.
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Suggested Outline for Navy Cost Model Research - 1

1. Definition of Output Requirements

1.1 MFU/BFU Selection

1.2 Cost Categories and Budget Codes

L3 Materiel Annex Items

1.4 Force Dimensions

1.5 Personnel Types

1.6 Ten Year Time Span - (12 Year Input)

1.7 Type of Cost - TOA

1.8 Rounding - Dollars in Tenths of Millions

- Personnel in Units

1.9 Non-Add Entries
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Suggested Outline for Navy Cost Model Research- 2

2. Specification of Base Case

2.1 Selection of Base Case

2.2 Specification of Force Structure

2.3 Specification of Materiel Requirements

2.3.1 Initial Allowances

2.3.2 Stocks

2.3.3 Attrition/Consumption

2.4 Specification of Related Materiel

2.4.1 Stocks

2.4.2 Attrition/Consumption

2.5 Specification of Personnel Types ()

ii

! •1
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Suggested Outline for Navy Cost Model Research - 3

3. Development of Cost Estimating Relationships and Related

Data Support

3.1 Utilization of Existing Relationships

3.2 Materiel Data

3.2.1 Application of Phasing Schedul1es

3.2.2 Unit and Progress Curve Costs

3.2.3 Conversion and Modification

3.2.4 Related Fuel Consumption

3.2.5 Overhaul

3.2.6 Lag Factors

3.2.7 Activity Rates

3.-2,.8 Logistics Policy - Days of Supply

3.2.9 Residual Materiel Relationships
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Suggested Outline for Navy Cost Model Research -3 (Cont.)

3.3 Personnel Data

3.3.1 Training Cost by Personnel Type and by
Appropriation

3.3.2 Turnover by Type

3.3.3 Lag Factors

3.3.4 Pay and Allowances by Type

3.3.5 Support and Unspecified Personnel Relationships

3.3.6 Thruputs

3.4 Other Data

3.4.1 Miscellaneous Supplies and Services Relation-
ships e.g., Medical Services, M&O of Shore
Establishment

3.4.2 Thruputs e.g., RDT&E, Construction
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Suggested Outline for Navy Cost Model Research -4

4. Development of Computer Program

4.1 Modification of Codes

4.2 Specify Input Formats

4.3 Development of Navy Dictionary

4.4 Revision of Input Procedures

4.5 Modification of Calculating Procedures

4.6 Lay Out Output Report Form and Modify Printouts

4.7 Check Out and Test Runs

I J
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PROJECT STATEMNTS

The following section (E8-39) consists of a series of research

project statements for the development of a Navy cost model. The

estimates of time and manpower requirements are tentative at best.

Therefore, they should be considered as order of magnitude estimates

only. In order to properly assess the effort develoted to any one

project, the interdependence of the projects and the contributions

of initial projects to later projects must be recognized.



1.0 Definition of Output Requirements

OBJECTIVE: To define and indicate the contents of the model outputs.

APPROACH: Selection of appropriate MFU/BFU lists and cost categories

should be accomplished in the early phases of the research program.

Tentative lists of these have been drawn up to serve as a basis

for future discussions. Basic to such discussions will--be the

dimensions of the force. For ship units the dimension will probably

be ships of a particular type . e.g., CVA, Midway Class. Further

exploration will be required to determine whether the dimensions of

the aircraft units should be in terms of squadrons of a given model

or in terms of numbers of aircraft of a given model in the force or

both. A sample Materiel Annex list has been made; its contents will

be revised as required. The reasonableness and usefulness of the

personnel types to be included in the model will have to be established

in collaboration with Navy personnel specialists.

In order to have a model output covering a ten-year time span

twelve years' inputs are required because of inventory and lagging.

All costs will be given in terms of Total Obligational Authority and

will be rounded to tenths of millions of dollars. Personnel numbers

will not be rounded but will be given in units. The exact treatment

of Non-add Elements will need to be determined.

PERSONNEL REjiREmETS: 6

3 Service 3 Contractor

.-TDE REQUJIR]M T: One Week
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2.1 Selection of Base Case

OBJECTIVE: To belect the most meaningful and useful base case.

APPROACH: Discussions will be held with Navy personnel to assist in

the selection of base case - i.e., the Navy Program Submission to

be used as a starting point in the development of model inputs. The

main considerations will be the availability of data and the time-

liness and usefulness of the outputs.

PERSONNEL REQUIRENTS: 2

1 Service 1 Contractor

TDME REQUIREMENT: One-half Week

I,



-ElO-

2.2 Specification of Force Structure

OBJECTIVE: To specify the force structure for the base case.

APPROACH: Once the base case has been selected, work on the specifi-

cation of the f'r'ce structure can begin. The force structure will

be essentially a time-phased display of the numbers of basic force

units. Much of the information required to specify the force

structure is readily available in the Program Submissions. However,

same ambiguities exist in the Program Element force structures.

In other cases, sufficient detail for costing purposes is lacking.

Aircraft units are likely to be the most troublesome area. Navy .

planning documents will be relied upon extensively but many

problems will be resolved by detailed discussions with the Navy.

PERSONNEL REQUIREMENTS: 2

1 SeVice 1 Contractor

TIME REQIREMT: Two Weeks



S::,S)-Eli-

2.3.1 Initial Allowances

OBJECTIVE: To review and update initial allowances for all specified

materiel items.

APPROACH: The initial allowance of specified materiel items for each

Basic Force Unit should be verified through contacts with Navy

personnel. In addition, it will be necessary to specify allowances

for those materiel items added in the January, 1963 Submission.

PERSONNEL REQUIREMENTS: 4

2 Service 2 Contractor

TIME REQUIREMENT: Two Weeks



-E12-

2.3.2 Stocks

OBJECTIVE: To develop combat support and pipeline stock factors for

each specified procurement item.

APPROACH: Determine Navy procedure used in developing combat support

and pipeline for all specified materiel items. Ascertain the

relatidnship between different combat activity rates such as sus-

taining and assault and the variance in pipeline between Atlantic

and Pacific. Reduce different rates to a common factor for combat

stocks and pipeline for each specified materiel item to conform to

model procedures.

P3RSOMM PXQUIRMTS-: 3

1 Service 2 Contractor

TIME REQUIREMENT: Two weeks
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2.3.3 Attrition/Consumption

.OBJECTIVE: To develop a set of attrition/consumption factors for

each materiel item.

APPROACH: Determine appropriate relationships by which attrition/con-

sumption factorS7 should be applied to the materiel items, e.g.., by

average operating inventory, by flying hours, etc. Review and

update, where applicable, aircraft attrition rates collected for

all aircraft in the 1962 October Submissions. Obtain attrition/

consumption factors for the other materiel items.

PERSONNEL REQUIREMENTS: 2

1 Service 1 Contractor

TIME REQUIREMENT: One Week
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2.4.1 Stocks

OBJECTIVE: To develop combat support and pipeline btock factors for

each related procurement item.

APPROACH: Determine Navy procedure used in developing combat support

and pipeline for all related materiel items, e.g., ammunition.

Ascertain the relationship between different combat activity rates

such as sustaining and assault and the variance in pipeline between

Atlantic and Pacific. Reduce different rates to a common factor for

combat stocks and pipeline for each specified materiel item to con-

form to model procedures.

PERSONNEL REQUIREMENTS: 2

1 Service 1 Contractor

TIM REWJIRD4EN7 Onie Week
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2.4.2 Attrition/Consumption

OBJCTIVE: To develop a set of attrition/consumption factors for each

related materiel item.

APPROACH: Determine appropriate relationship by which attrition/

consumption factors should be applied to the related materiel

items, e.g., training ammunition. Obtain appropriate factors for

each item.

PERSONNEL REQUIREMENTS: 2

1 Service 1 Contractor

TIME REQUIREMENT: One Week
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2.5 Specification of Personnel Types

OBJECTIVE: Determine personnel types associated with Naval and

Marine Corps force units and develop estimating methodology to

fulfill these personnel requirements.

APPROACH: Review Naval and Marine Corps personnel documents to

determine force units' personnel requirements. Develop means of

estimating the requirements including such personnel types as

flight officers and enlisted personnel and other hazardous duty

personnel types.

PERSONNEL REQUIRD4ENTS: 2

1 Service 1 Contractor

TDIE REqUIRD4HNT: Three Weeks
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3.1 Utilization of Existing Relationships

OBJECTIVE: To make the fullest possible use of existing cost estima-

ting relationships.

APPROACH: Determine the extent to which Navy Bureaus and offices are

presently using statistical procedures to estimate costs of

personnel, equipment, and operations. In cooperation with the Navy

adapt and modify those cost estimating relationships for model use

wherever possible in order to effect time and manpower savings.

Cooperation of other Navy contractors should be solicited.

PERSONNEL REQUJIMD TS: 2

1 Service 1 Contractor

TDIE REQUIRDMOT: Three Weeks
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3.2.1 Application of Phasing Schedules

OBJECTIVE: For appropriate specified materiel items develop phasing

schedules which will permit approximation of the procurement

program and the mix of new items and substitutes as specified in

the base case.

APPROACH: Determine those specified items which should be entered

into the force through a phasing schedule and those which should

be entered through a time-phased initial allowance. The criterion

for this selection should be the number of different times a materiel

item has to be specified. For those specified items which require

a phasing schedule, ascertain whether this procedure can be conputed

without resorting to machine iteration. If this simplified approach

isn't possible ccnpute assets as a percent of requirements for each

materiel item and iterate these figures through machine runs until

the projected procurement program 1s matched.

PMNSON1 REQUIREMETS: 2

I Service 1 Contractor

TIME REQUDhMNT: Three Weeks

'I1
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3.2.2 Unit and Progress Curve Costs

OBJECTIVE: To develop yearly average delivery unit costs for each

materiel item.

APPROACH: Examine the funding of unit costs. Where constant unit

costs are inappropriate, construct cost-quantity relationships to

obtain time-phased unit costs which will be associated with each

materiel item in the fiscal year of delivery. Investigate costs

to insure that, where applicable, spares and first destination

transportation costs are included.

PERSONNEL REQUIREMENTS: 2ý

1 Service 1 Contractor

TIME REQUJIREK: Two Weeks
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3.2.3 Conversion and Modification

OB3ETIVE: To determine the selected equipment specification by

appropriation for ships that are being converted or undergoing

FRAM and investigate the need for specifying modification costs

fc other major equipment such as aircraft.

APPROACH: Determine which ships are to undergo conversion, FRAM I

and FRAM II, the equipment involved and the appropriations from

which the equipment is funded; check specifications already made

in this area with Navy personnel. Determine whether one set of

selected equipment adequately specifies each ship-type for either

a conversion or a FRAM program. Investigate the magnitude of the

costs of modification for other major equipment with a view of

detennining whether these costs need to be uniquely determined.

If the funds are sizeable, detail a procedure for computing yearly

funding such as a percentage of the yearly procurement money.

PERSONNEL REQUIREMENTS: 3

1 Service 2 Contractor

TIME REQUIREMENT: Two Weeks
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3.2.4.1 Non-Nuclear Fuel Consumption - Ships

OBJECT•IVE: Develop a set of factors for generating costs of conventional

fuel consumption by ships.

APPROACH: Assemble and analyze existing data on conventional fuel

consumption and costs by ship - both annual and per steaming hour.

Ascertain the feasibility of using an activity rate base for cost

factors. Fili gaps with technical data on consumption rates and

fuel costs-. Identify what component of budget activities these

costs comprise and quantitatively test factors against historical

period.

PERSONNEL REQUIREMENTS: 2

1 Service 1 Contractor

ME, REQUIR1E-SNT: Two Weeks
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3.2..4.2 Nuclear Fuel Consumption

OBJECTIVE: Develop a set of factors for generating costs of nuclear

fuel consutmption by ship type.

APPROACH: Assemble and analyze existing data. Determine if there is

a learning curve factor influencing nuclear fuel consumption rates

and costs. Ascertain the feasibility of relating costs to acihvity

rates with attention to measures of stationary time as well as time

under way. Develop methods for extending known cost rates to new

nuclear powered ships. Match cost factors to budget categories.

PERSONNEL REQUIR IS: 2....

I Service 1 Contractor

TIM REQUIREMET: Three Weeks

I
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3.2.4.3 POL Consumption - Aircraft

OBJECTIVE: Produce a set of POL cost factors by aircraft type.

APPROACH: Assemble and analyze existing data on aircraft POL costs -

both on an annual and per flying hour basis. Ascertain feasibility

of using a flying hour base for the cost factors. Identify infor-

mation gaps and develop methods for filling by inference from

known data. Relate information to appropriate budget categories.

Determine feasibility for combining POL consumption costs with

consumption of non-technical supplies.

PERSONNEL REQUIREMNTS: •1

1 Contractor

TIM REQUIREMITS: Two Weeks
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3.2.5.1 Overhaul of Ships

OBJECTIVE: ProdUce a set of overhaul cost factors by ship type and

develop underlying methodology.

APPROACH: Assemble and analyze existing overhaul cost data by ship type

including costs per overhaul, annual overhaul costs, and overhaul

costs per steaming hour. Examine the feasibility and advisability

of relating overhaul costs to activity rates (steaming hours) with

attention to scheduled vs unscheduled overhaul and maintenance

requirements. Determine coverage of these data - especially the

part of Navy O&M major activity "Ships and Facilities" to which they

relate. Identify statistical gaps and develop methods for filling

them. Develop and apply methods for allocating closely related

O&M costs, if any, which are not covered by existing data. Produce

the set in such a way that it relates to Navy Basic Force and Major

Force Units, to Programs, and to identifiable components of budget

categories.

PERSOMM REQUIREMENTS: 2

1 Service 1 Contractor

TIME REQUIR NTS: Four Weeks
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3.2.5.2 Overhaul of Aircraft

OBJECTIVE: Produce a set of overhaul cost factors by aircraft type

and develop underlying methodology.

APPROACH: Assemble and analyze existing overhaul cost data by air-

craft type including costs per overhaul, annual overhaul costs, and

costs per flying hour. Establish the extent to which such costs can

and should be related to activity rates - both flying hours and

scrties. Examine the usefulness of treating airframe and engine

overhauls and consumption of technical supplies separately. Develop

methodolof7 for allocating indirect, but maintenance related, costs

in O&.M Weapons and Facilities category to direct costs. Identify

information gaps and devise means of filling them. Produce the data

set in such a way that it relates to appropriate Basic and Major

Force Units, to Programs and to identifiable components of budget

categories.

PERSONNEL REQUIR•MENTS: 2

1 Service 1 Contractor

TIME REQUIREMENT: Five Weeks

4,;
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3.2.5.3 Overhaul of Missiles

OBJECTIVE: Produce a set of overhaul costs by missile type and

develop necessary methodology.

APPROACH: Investigate existing data and identify information gaps.

Group missiles into meaningful categories for treatment with

special attention to Polaris. Determine appropriate rate base

such as number in force. Develop methodology for allocating

relevant indirect O&M costs.

PERSONNEL REQUIREMENTS: 2

1 Service 1 Contractor

TIME R•• : Two Weeks

()/
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3.2.6 Lag -Factors

OBJECTIVE: Review and update existing delivery-funding relationships

(Lag Factors).

APPROACH: Review and update lag pattern previously developed from

the October 1962 Submissions. Develop lag patterns for materiel

items added to the January 1963 Submissions. Test computer run

using these factors against Navy appropriations and incorporate amj

necessary revisions.

PERSOIEL REQUIRFMS: 2

1 Service 1 Contractor

TIM REQUIREMEI': Two Weeks
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3.2.7 Activity Rates

OBJECTIVE: Develop activity rates for Naval and Marine Corps aircraft

and ships.'

APPROACH: Review Naval and Marine Corps documents pertaining to

steaming hours and flying hours. Determine the extent to which

activity rates are meaningful measures for cost estimating purposes.

Develop activity rate factors for ships and aircraft as required.

PERSONNEL REQUIREM2TS:

1 Contractor

TIM REQUI M : Two Weeks

'Ii
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3.2.8 Logistics Policy -- Days of Supply

OBJECTIVE: Specify the Days of Supply for each selected materiel

item.

APPROACH: Investigate the implications of the recent shift of the

Days of Supply to the "P Day" concept. Ascertain whether a "P

Day" will have to be specified for each specified materiel item

and, if so, whether the machine program will have to be modified.

Determine whether variable combat consumption rates can be used

in lieu of a floating "P Day."

PERSONNEL REQUIREmmS: 4

2 Service 2 Contractor

TDM REQUIREMNT: Two Weeks

,/%
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3.2.9 Residual Materiel Relationships

OBJECTIVE: To develop a procedure which will account for the costs of

Wavy materiel not specifically identified. To accomplish this it

will be necessary to develop factors for two such "residual" require-

ments: 1) for specified materiel items to be delivered to non-

specified force units and 2) for unspecified materiel items which

will not be included in the total of the specified items or the

"thruputs." These two residuals, when combined with the specified

materiel items, will equal total procurement funding.

APPROACH: From a computer run of specified items determine which

specified materiel items have a residual. For these develop the

appropriate technique for model representation of this "residual"

requirement: a factor based on the total residual related to the

Basic Force Units, not related to the Basic Force Units, or a

combination of both. In a like manner, develop the appropriate

residual for the unspecified materiel using either a ratio of

unspecified materiel to specified or a dollars-per-man factor or

both.

PERSONME RBqUIR1MMhS: 3

1 Service 2 Contractor

TIR' RMUEQ ENT: Three Weeks
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3.3.1 Training Cost by Personnel Type and by Appropriation

OBJECTIVE: To develop per man training cost factors by personnel

type and by appropriation.

APPROACH: The Navy Submissions show all training costs in the training

Elements in Program VII. In the Navy cost model being developed,

training costs may be retained in Program VII or allocated to all

major force units on the basis of military manpower and changes in

the force structure. The allocation of training costs to units is

the more useful approach for cost analysis purposes, particularly

if differentiations can be made between personnel types. As a minimum,

a training cost should be developed for each of the following personnel

types:

Navy Marine Corps

Officers -- Flight QOfficers -- Flight
Officers -- Submarine Officers -- Incentive
Officers -- Other Officers -- Other

Enlisted -- Flight Enlisted-- Flight
Enlisted -- Submarine Enlisted -- Incentive
Enlisted -- Other Enlisted -- Other

Data availability will determine whether differential training costs

can be developed for personnel types other than those listed above.

Each training cost factor should be broken down into the

following appropriation categories:

Military Personnel, Navy
Military Personnel, Marine Corps
Military Construction, Navy
Operations and Maintenance, Navy
Operations and Maintenance, Marine Corps
Shipbuilding and Conversion, Navy
Other Procurement, Navy
Procurement of Aircraft and Missiles, Navy
Procurement, Marine Corps
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PERSO]NEL REUIRMM~S: 2

1 Service 1 Contractor

TDM RBQURMPZMU: R~ve Weeks
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3.3.2 Turnover by Type

OBJECTIVE: To develop personnel turnover rates.

APPROACH: The usefulness of training cost factors by personnel type

is greatly lessened if turnover rates are not also differentiated

by the same personnel types. Therefore, it will be desirable to

develop such turnover' rates in conjunction with the development

.of training costs. As a minimum, turnover rates will be ,developed

for the following personnel types:

Navy Marine Corps

Officers -- Flight Officers -- Flight
Officers -- Submarine Officers -- Incentive
Officers -- Other Officers -- Other

Enlisted -- Flight Enlisted -- Flight
Enlisted -- Submarine Enlisted -- Incentive
Enlisted -- Other Enlisted -- Other

PERSONNEL REQUIREENTS: 2

1 Service 1 Contractor

TIME REQUIRPfElT: One Week
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3.3.3 Lag Factors

OBJECTIVE: To develop lag factors for training costs.

APPROACH: Skill training of personnel must begin at some interval

prior to the actual requirement for trdined personnel. This

training lead-time will vary with the length of training

required. This lead-time must be investigated in order to

develop lagging factors for training costs.

PERSONNEL REQUIR1*WM1S: 1

1 Contractoi

TIME REQUIREMET: One Week

QI
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3.3.4 Pay and Allowances by Type

OBJECTIVE: ýTo develop pay and allowance factors by personnel types

and appropriation.

APPROACH: Develop per man pay and allowance factors for each cost

sensitive personnel type. Factors should be developed for each

of the following categories:

Navy Marine Corps

Officers -- Flight Officers -- Flight
Officers -- Submarine Officers -- Incentive
Officers -- Other Officers -- Other

Enlisted -- Flight Enlisted -- Flight
Enlisted -- Submarine Enlisted -- Incentive
Enlisted -- Other Enlisted -O- other

Pay and allowance factors will be keyed to the following

appropriations:

Military Personnel, Navy
Reserve Personnel, Navy
Military Personnel, Marine Corps
Reserve Personnel, Marine Corps

PERSONNEL REQUIREME[TS: 1

1 Contractor

TIME REQUIIUT: One Week
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3.3.5 Support and Unspecified Personnel Relationships

OJECTIVE: To develop methods for allocating support and unspecified

personnel.

APPROACH: Personnel in Programs V, VI, and VII will be treated as

thruputs and a large part of the personnel in Programs I - IV

will be associated with combat units. A means of estimating

the remaining personnel in Programs I - IV will be developed.

These personnel, largely comprising the support and overhead areas,

may be estimated on the basis of ratios to combat personnel or by

other means.

PERSONML REQUIRFD S: 2

1 Service' 1 Contractor

TDIE RQUMMEE : Two Weeks
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3.4.1 Miscellaneous Supplies and Services Relationships, e.g., Medical

Services, M & 0 of Shore Establishment.

OBJECTIVE: Develop cost factors for miscellaneous Naval and Marine

Corps appropriations such as Medical Services, M & 0 of Shore

Establishment.

APPROACH: Review Naval and Marine Corps documents pertaining to

miscellaneous appropriations which are definitely related to

military manpower or programs and develop dollars per man or

unit factors to handle their costs.

PfERSONNEL REQUIREIMENS: 2

1 Service 1 Contractor

TIME REQUaR0IW: Pbur Weeks K-'

I-



3.4.2 Thraputs e.g., RI•&E, Construct , j

OBJECLZIVE: Determination of thoseý Na i:L and Marine Corps appropriations

whic€ should be handled by the th pit Ck-1 direct input method in the

Navy cost model.

APPROACI: Review Navy Program Submisuions ind other documents to

ascertain those Naval and Marine Corps J'r'propriationo which are not

influenced by force structure changes, czd whose costs are relatively

sma•l and erratic e.g., RM&E and Const,2-action.

PVMSNNLEL REQUIRE2UW2S: 2

1 Service 1 Contractor

TIME RWUIM : Three Weeoks

4!
r! ,' i

El-



'1.0 Development of Computer Program

OBJECTIVE: To adapt the Ar12W cost model computer program to the .

Navy cost model.

APPROACH: During the development of the Ar=W cost model the intent

was to generalize the program so as to make it readily adaptable

to other service use. Thus major portions of the coaqputer

programming, procedures and formats can be applied to the Navy

cost model with slight modifications. Model codes, the Navy

dictionary, and, of course, the check ouc' and test runs will be

completely new work. Modifications will be made in the input

formats, input procedures, calculating procedures, and In the

output formats.

1 Service 3 Contractor

T=IM FlaX1 : Eight Weeks

I;•
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